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The barley (Kingd. Plantae, Ord. Poales, Fam. Poaceae; Hordeum vulgare) was cultivated from the second millennium b.Ch. in Mesopotamia. It is a cereal grain of major importance as animal fodder. According to FAO (December 2008) , the greatest production was obtained in 2008 in EU and the same orientation was reported by entire world (Fig. 1.b The maize (Kingd. Plantae, Ord. Poales, Fam. Poaceae; Zea mays) is a known since prehistoric times, but now is spread all over the world due to its large production potential and ability to grow in diverse climates. According to FAO (December 2008) (Table 1 ). Discrepancies are recorded in both production and cultivated areas in EU and worldwide. The production (tonnes) of some cultures dramatically decreased in EU in 2008 compared to previous years, but it considerably increased worldwide during the same time interval. The same tendency is observed concerning the area cultivated (Ha). (Table 1) .
Common herbicides in use that confront weed resistance
A series of large scale used herbicides in use confront with weed herbicide resistance phenomenon (Practical Guide for Farmers, Alcedo 2010). They are commonly administered to most important crops, in fight against a large variety of annual and/or perennial dicotyledonous and monocotyledonous weeds. The resistance developed against these herbicides is based on the activity of specific enzymatic systems ( Resistance of weeds to herbicides is not a unique phenomenon. In fact, resistance to herbicides is a worldwide problem that became more and more acute in last 20 years, due to increased production capacity. According to Prather et al. (2000) , resistance may appear in weeds as consequence of random punctiform mutation occurred in plant genome. If we deal with a herbicide selection pressure the resistant plants will survive, while susceptible plant will disappear. The first report concerning resistance against pest, fungi, herbicide, etc. was reported in 1908, when insects resistant to insecticides were identified. Plant pathogens resistant to fungicides were emphasized for the first time in 1940, and weeds resistant to herbicides beginning with 1950s, when dandelion and wild carrot biotypes were reported to be resistant to 2,4-D (MCPA or 4-Chloro-o-tolyloxy-acetic acid), and then groundsel resistant to triazines was reported in 1968 (Kremer et al., 1999; Oroian, I., 2008 Two mechanisms are at the origin of the herbicide resistance. One is the so-called "exclusionary resistance" and the other, "the site action resistance" (Cummins et al., 2010) .
The exclusionary resistance
The mechanism consists in the exclusion of the herbicide molecule from the specific site located in target plant where it induces the characteristic toxic response (Fig. 3) . Several well known mechanisms, elucidated by now, can explain the processes involved in resistance developed by weeds against herbicides. Among them, we can enumerate: differential herbicide uptake, differential translocation, compartmentation in different specific regions of the weed, and metabolic detoxification (Oroian, I., 2008; Cummins et al., 2010) .
Fig. 3. The exclusionary resistance mechanisms
Differential herbicide uptake. Some groups of weeds develop morphological particularities (e.g. reduced leaf area) that determine specific new conformation, due to tissue mass or/and shape alteration. The direct consequence consists in differences recorded in uptaking the herbicides.
Differential translocation.
In resistant weed biotypes, the transport mechanism of the active principles from herbicide is modified (reduced). The alterations are observed at both apoplastic (cell wall, xylem) and symplastic (plasma lemma, phloem) levels.
Compartmentation. Herbicides can be stopped, by specific mechanisms, in a certain location (function of their structure) before reaching the targeted site. In this way they are immobilized and unable to produce the aimed effect.
Metabolic detoxification. Weeds can develop internal defense mechanisms than will detoxify the herbicide before it reaches the site of action at a rate sufficiently rapid that the plant is not killed. The biochemical pathways that represent the mechanisms of detoxifying herbicides can be grouped into four major categories of reactions: oxidation, reduction, hydrolysis, and conjugation. Table 3 . The enzymes and their role in herbicide resistance of weeds
Resistance due to the site of action
From this point of view, two types of resistance are known: due to the altered site of action and site of action overproduction (Cummins et al., 2010) . Altered site of action. The site of action is modified in such a way that it cannot be affected by the herbicide action. The molecular mechanisms of resistance are mainly based on impossibility of herbicide binding to the target protein from weed specific tissue. This is the consequence of a mutation, usually punctiform (resulted form a single nucleotide change) in the gene encoding the protein to which the herbicide normally binds. The direct consequence is the change produced in the amino acid sequence of the target protein. And this is the process that represents the basis of destroying the possibility of the herbicide to interact with the specific protein. Site of action overproduction. The first consequence of this overproduction will be a decreased intensity of the herbicide effect. An overproduction of the herbicide action site being recorded, the active principle of the weed control product will be less effective and finally it will not be able to inactivate the entire enzyme produced.
Herbicides and site of action
Whatever the resistance site directed mechanism (altered site or overproduction), herbicides are organized into groups based on their site of action. Herbicides in the same group all kill plants the same way. Weed populations may be resistant to herbicides in different chemical families if those families share the same site of action. Resistance to herbicides with different sites of action can also occur (Oroian, I., 2008; Cummins et al., 2010) . One herbicide may action on a single site and/or on multiple sites (Fig. 6 ). Single Site of Action. A mutation reported in a specific site within analyzed weed, will lead to resistance to a particular herbicide with action on the site with mutation. The mutation may or may not determine resistance to other herbicides that have in common the action on the same site. The reason for this is there can be many different binding sites at a particular site of action (e.g. an enzyme) and those binding sites can be very herbicide specific. Therefore, several different herbicides may bind to the same enzyme but at different sites on the enzyme. Multiple Site of Action. It can occur that one herbicide has multiple action sites. It makes more difficult for host organism to develop mutations at all of the sites of action that confer resistance, and develop resistance for herbicides with multiple action sites. electron transport located in thylakoid membranes and an iron-sulfur type (Fe-S) reaction centre (Fig. 7) . It is involved in electron flow in the chloroplast thylakoid membrane of plants and in cyanobacteria, using light energy. It is excited best by light at about 700 nm, and is thus sometimes called P700 (Stockel et al., 2004; Hakala et al., 2006; Sharon et al., 2009 Mechanism of resistance to PSI inhibitors. The strategies against inhibitors of PSI may be grouped in two classes, detoxification of the toxic products formed and rapid sequestration of the herbicide mechanisms, respectively ( fig. 8 ).
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Photosystem II (PSII)
PSII (water-plastoquinone oxidoreductase) is a protein complex located in chloroplast thylakoid membrane (Guskov et al., 2009; Watanabe et al., 2009 Rapid sequestration of the herbicide mechanisms. This mechanism was exemplified in E.canadensis and E.sumatrensis, (Yamasue et al., 1992) for Paraquat. The mobility of Paraquat is restricted in resistant biotypes since it is being rapidly sequestered. Autoradiogram studies confirm this mechanism.
• heme, • bicarbonate, • n-dodecyl-beta-D-maltoside detergent molecules, • managanese centre (Guskov et al., 2009 => reduced PQB Fig. 9 . The mechanism of PSII function in driving energy
The chemical herbicides that inhibit photosystem II are (Saari et al, 1990; Oroian, I., 2008 fig. 10 ).
Acetyle CoA carboxylase (ACCase)
ACCase is a multifunctional, biotinylated protein located in stroma of plastids. It catalyzes the ATP dependent carboxylation of Acetyl CoA to form malonyl CoA, which is the precursor of fatty acids (Sellwood et al., 2000) . It is present in prokaryotes, chloroplasts of most plants and algae, endoplasmic reticulum of most eukariotes, and even mycobacteria (Kurth et al., 2009) . ACCase catalyses two partial reaction occurring at two different sites (Fig. 11) . Fig. 10 . The mechanisms involved in weed resistance against PSII inhibitors Point mutation in psbA gene. In the psbA gene, which encodes for D1 protein of the PSII a mutation occurs, and serine at 264 th position is replaced by glycine. The herbicide molecule is then in incapacity to form a H bond with glycine, and PQB molecule easily occupies the specific niches allowing the normal electron transport in the mutant even in the presence of herbicide. This is the resistant mechanism in most of the triazine resistant weed species.
Glutathion conjugation.
It determines enhanced capacity to detoxify the herbicide via glutathion conjugation intrinsic mechanisms.
Oxidation of herbicide.
The most known mechanism consists in cytochrome P-450 monoxygenase action that converts the herbicide to herbicidally inactive compound. 
Acetolactate synthase
Two groups of enzymes are referred as Acetolactate synthase: Acetohydroxyacid synthase (AHAS), and Acetolactosynthase (ALS), respectively. It is a protein consisting of 590 residues. These residues are classified into three separate subunits: d1yhya1, d1yhya2 and 1yhya3 (Chipman et al., 1998; Preston et al., 2002; Scarabel et al., 2004) . AHAS/ALS is the first enzyme common to biosynthesis of branched chain amino acids leucin, valine and isoleucine (McCourt et al., 2006) It is found in plants and micro-organisms. It is involved in the reaction of ketobutyrate conjugation with pyruvate to form acetohydroxybutyrate, which develops in parallel with reaction of conjugation of 2 molecules of pyruvate to form acetolactate, reaction also catalyzed by this enzyme. The chemical herbicides that inhibit the enzyme activity are (Oroian, I., 2008 fig. 13 ). 
Conclusion
Even the concern of weed resistance against herbicides appeared a few decades ago, it still remains a serious concern and a continuous challenge for both farmers and producing industry.
To date, the most valuable information concerning the weed resistance against herbicides came from weed genetics. This capacity of auto defence is the result of the plant ability to auto generates gene variability. Studying the plant intrinsic molecular processes, valuable answers were obtained. Understanding herbicide mechanisms of action in context of permanent evolution of weed resistance represents the main way of fighting against this phenomenon, and this approach delivers the most valuable tool for research, development and practice.
Less sulfonylurea sensitive ALS enzyme. It may be produced by a single point mutation that encodes a proline197 to histidine substitution in Domain Aof ALS protein, or by several point mutations within the gene encoding ALS.
The rapid metabolic inactivation of herbicide. The weed develops mechanisms for active compound degradation through specific metabolic pathways.
Resistance mechanisms

